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Abstract of JP2002100181 

PROBLEM TO BE SOLVED: To provide a means 
for making a general purpose macro-memory by 
which less layout modification is required. 
SOLUTION: In a magnetic random access 
memory in which plural sense lines and plural 
word lines are provided, intersecting orthogonally 
each other, unit storage cells in which a cell 
selecting switch and a magnetic resistance 
element are connected in series at each 
intersection of the sense lines and the word lines 
are arranged in an array. The memory has a 
capacitor connected to a power source through a 
switch, and a voltage dropping element is 
connected between one end of the capacitor and 
the sense line, and the end of the capacitor 
functions to detect voltage variation 
corresponding to the information stored in the 
unit storage cell. 
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[S»#^i ] m&<D±>x&tffimm$k<n±>>xmz 

-as £ ttrfB-fe- v * i& m 5 m& &rm* t * *r 
is. y- h^^f2Y^=i-y^gj^by-x km 

y- h^S2pmff*5«^Stty-^ KM 

m&m 2 e«<oik« 7>^^r^t^^^ 

y* 

^«HE«»^«»«<effl^e>«fi8 £*t<5 * * y 2 
<b £ a*> <t -r z>^mm<m&z^tsmxm 2 7 

^y^T^irXp<^y o 

SIT- # h ?U \c mwt £ ti tc HMfciElgi? /u ifi T u >f « gEI 
Xt^-*'*, Yx^-y*. (WEIHSoHr^illttfc 

hdSitriSY^^-^^sijRLy-^ km ^&&nmm 

IZ1&b & l <D&&\C&tt btltcm 1 <OMO S by^is* 
*b. y- h^WEY^a-^RIBaASrSity-^ 
K M >KdSiWE» l US 2 oflSAIHlcKl* <b*t 



(2) ftM 2002-100181 

/cl2«^)MOS h7>^^^ iiBSl gift 

mm&m&tsthy-* km >Ka*fflrE* 2 

y- MSMEYra-^fcffiftLy-* km>» 
s h^v 5 ***, y- mcwey^ — ^wasrS 

tty-* KM ^K*5fl(rE»3^«^^mESB2 0«jR 
RH:Rlte>ftfc!B5«)MOS h 7 HfFfEfg 3 

jo <Dm&bm&&i&mmm\zw>rtbtitim2(D=' 

b*^/vX*\*^^b*W&b'rz>m$\?is?J*T?^* 
tti*£ifrfBSB2(DMOS h 7 yy^^^y- h^A^J 

2 fe^t^ss^ 7yyix7^txy^y p 
20 h^mmmmm^mu^. mummmmbmm 

<7)W*£iiftfE!&3<DMOS h 7>yx^^y- HwA2> 

u &*^xm<nm&&mmmw-rz>zb&ftWLb 
a 5 15®^^^ 7ynr^t^^y 0 
[if 8 ] ffiEtt«ttKX^^ h >^^ai*«« 

«(TIIR)*^-e*>-6ifcSr1»»fc-r5BI**K 2*fc« 

[»*«9] MEttftSttM^^g^fllftSftSAA 
(GMR or CMR)*^-e*>-5r t*«M»t-r5«f*«K 2 

*0 * fell 5 tciE^o^^e^^^^r^^x^^y. 

[0 0 0 1 ] 

-^y^y (MR AM : Magnetic Random AccessMemor 
y) m& (4^T fMRAMlelSSj ) ^H-T*. 

[0 0 0 2] 

[«(OftfB] ^7y^7^t^^^ey (Magnetic 
Random Access Memory : MRAM) fl, ^ y ir/P 

^t7- K«t try hj»<ox^twffis^nT^eo 
izxr) mm J: 0 *s * * y ir/McaiAD 

[0 0 0 3] *l«)«*^atlf t It, ^§#1^^57485 
Transaction On Components Packaging a 
nd Manufacturing Technology-Part A, Vol. 170, No. 
50 3,pp. 373- 379T-Bfl^$;ft,-0^ fEtS^^irLTg^ 




(3) 
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SJ^Sfii^t)^ (GMR: giantmagneto-resistive) ^^?-£r 

m ^ x & o n * < t $ ti it mram lei k * 0 6 1 c ^ -r 0 

[0 0 0 4] C<OMRAMlHlKrt:-«»lc^»flcSffi±|cjg 
JSS*U ifi^IsIttdsra-StR±lc«<H*ix-6 0 MRAMIhIK 
tt^^!)7K (miT U^604Rt/m2T U^605) „ ^ 

606 J: 9 ffif&£th£ 0 fty* = - ^602 tm^^ — ^603 

tt, r Ku-^^<^60iic^tb^ttSii^$^Ti/^ o Sir 

U-f 604&tfgS2r l—f 605?) 5 *>£)^;frteR^aj L*#tf> 
So K*.HJL«F^tt, SIT U><604&tfS2r U-T605?) 

tkt5Eig606 t?«ita-r -So 

[0 0 0 5 J S20ft5fcftfim. *g«FfFf55640343-^-T* 
m^$tlX\<^Z>. h>^/WMa^Clgfet(TMR: tunneling 
magneto-resistive)^^^rfStSir^<h Ltfflt^t, -£*L 

L Ac ^ y r u - £ t> OMRAMIU & £ El 7 In ^ f o 
[0 0 0 6] C(DMRAM[UK«fTT f = — ^701, 102 bWr 20 
n-^703, 704C*xe>^«lttSiX-5X*^«St h 

S 0 r<DMRAM[e]&te. E«««Sr*>^««eo*:/h^» 
[0 0 0 7] 

ixtv^c ietSir/ur u-f i:#^ir/ur 

O«ttlilfc^T«tt©«*«{k»*S/h*<*0, 

[0 0 0 8] — «WftGMR*^F--e«t. ^S^^FfT 

[0009] c?fj(w > Journal of Magnetics Society o 
f Japan, Vol. 23, No. l~2, pp. 55-57 \Z i£-< h tlX 0> 50 
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SJi^lw. h>^/P®a^l£fet^T-(TMR)TMi. &^<Z> 

(MRtk) ^g/>f^ o r;ft,fi-j»:l-'Mr*$&;3l£Pftf 
ft/ijfc-efcSo £<0'*-f r*j»AKlJ: ^TMRfSt^^Wig 

«ftR*ffiUHIB ttr^*r^:/) 

[00 10] Journal of Magnetism and Magnet i 

c Materials Vol. 198-199, pp. 164-166& ZXifc^ h 

tix^^Z) x o ic. aj^ h^/i^y r ^jb^-o^stmr 

£><5o 

[ooii] *»Wtt^*^±-e«>»Bf 

v?>-<D/£v>MRAM0K&liffc-r£- i:^IW^t5o * 
^tablelK (ir^^rv^) o«ffifl8«ofiTS:BS«f, 

c<t^@w^-rSo 

[0 0 12] Se>lw*3BMtt, »(n h ^*/HB«««tt 
^^(TMR)^rffiV>^MRAMlElSSTMi, l8£M»et^>^M r ^ 

^oflsafttt^m r ^ «: e ^ <t -r So 

[0 0 13] 

[^ia*««:-rsycft?>^#a] M^^nr 

S^^il^J^SiKSttfc^tfcfalg-fe^dsr ^^^(cffiB 

^tLjtes^e^^^^r^ir^^^y tc*j^r. 111:^ 

[0014] ^\z*&y\<nm<&7 >yu*T?±***v 

rtfcttfc18»0!7- K*t, 8friB"fe^^H t S9I217— K 
iS^^^^tw-feyuil^^^ v7 b&#.1&Wim*&B.n\z 
»tt*ttfc»ffiia«-fe/udsr u-f ttlwffig^tLAcir/ur 

<i:ffl5^iCt3:JtP>nfc:Sl^MOS ^7^^^^ y~ 

ldis-fey^ifli^ite)ft/cl2(7)MOs h7^^^^ 

(b^r^ffi^-rSo 




(4) 



5 



10 0 15] W.\Z&&W(Dm$!L7>yj±T?±X* *}) 

^ - ^ k&js ty-^ v\<"i ^mmmm&m t m i 

^®^|C^tt^^u/cim 1 ^MO S h7>^^^ 
H£MfEYx^-y<a^igttj^&gi*y-;* 

BBJC|Blte>ixfclB3(OMOS h7>"^^ y- hri* 
ffi»i:*3^fli^trK*t&*t^:JB4<OMOS h^VS** 

-f ^KtftfttE* 3 aff meffi 2 ttflsjftmicttrt b*t 

fcm 5 (DMOS h 7 ttrfE^3(7)®5^^mrf2 
»»«WW«c»»t & JxfcJB 2(7)^^^^^ Sr^Az-et^ 

[0016] 

[0 0 17] HUctt*5898tcJ:5MRAMfeII8^JISl^>*16 
#4£^Lfc 0 ^CXIl, — tftb LT4X4t*i/ h<£>MRAM£r 
^Lfc#, JB&lCjSCXmXnfcf :y h <DMRAM£r#|/&X# 
£<, 0^ L/c J; b ;fc$£J^<7)MRAMfl, Y-decoderlOl 
£^t?Y^i2lE]S&102, X-decoderl03, *5J;U\ t/P7 

[0 0 18] Yj^iZ2IU3Sl02^, Y-decoderlOl t , 
h ** Y- decoder 101 £ ftfcMOS h 7 X^**107 1 

10, r COM0S h 7 Vv*** 107 llOlcSjj^^ttfcmailO 

5, y- Mcsmm£E»io6^e><oui*d5««*ttfcMos 

1 lHXHUricSftXl^So M0S h7 Vv***107 110£M 
OS h 7 115 118*5 Jitf^ yfyf 111 11411^: 

n, ^yTyfiii iHcomffi^r^iai-r^^i^^m^^ 

159 162*5 %tl?tl&t$l£tl^ «R<^ffi*[E]aSlCttttS 
*x£<> M0S h 7 V'S*** 115 118aftb^£>7Mi4& 

^iffcfl, t/U7 U-f 104^)-fe^^^ll9 I22t^tl^th 
««SixT^5 0 !7-K^123 126*1, -*iv*f 

*X, X-decoderl03lCgjj^$^-Cl/^ o lO(Oty^lS 
felCfc<t 1 0 5, MOS h 7^'s?s5 10 8, 

^Vr^f 1 12, h7V^^^ll 6fabteZ>mJ£& 

[0 0 1 9] t;U7 U-f 10411, -trV*#lll9 122, ? 
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-K>®123 126, 8$^»fctiSi^-l27 142£M0S 

h 7 V ^ * 9 143 168** 6 <c 5 mtefStg-fe ^ -C»J* £ *t 
£ 0 C^mffifStg-fer/wjl^tt^ix, Irv^Sli^ 122£ 
17-K^123 12G<D&&iZ&m£tlZ>o mflrfEffit-fe/KO 

jg££jfxXl^5o MOS h 7 143 158COte*^^F*tfi 

y- Mwfl!7- K/&123 126*S»tt 

£*lX^6o 

7(7 [0 0 2 0] MRAM0 fgl^fc* MOS 
h7>'v ; ^^107 HOfl^V^tglCft oX*5 9 , 
>-iMll 11411, ft®£*L, 0f^O^]^©m(VDO)^* 
5c MOS h 7^^**115 11811, ir>*j&119 122£r 
-3e^{S«JEIw««r-f-6fe«>^K»tfettfcMOS h7^ 
**X£>6 0 MOS h 7 115 118(01^CD^i^fe® 

^x^lMll lHirSi^^ttfc^^A^ 
fiO. ^^^i®119 122^m^^ttfc^*ai^<IIJ^i-5 

M0Sh7>^^^115 118tOA^fi[Ifl, 0f^co53^ 
SiE(VDO) bftoX^Zo 

20 [0 0 2 1 ] MOS h^^v^^^llS 11860dJ^ffifl^liEE 

(vs)ii, mmm&miQ6<Dft±-rz>mmmi£ (vref) t , m 

OS h^V-v^^^llS 118(Dgaffi#f4T-*ie>^^e— fe<0 
^TS;JE(Vdrp)-C*^$^t, MOS h 7 ^^^^115 118 
(O A^ffiJJcO«JE (VD) as^S, LX t W^ffiJjom/E (VS) use 
■bUftV^. VS, Vref, Vdrp 1^11, 

VS = Vref - Vdrp (fcfcU, VD > VS) (l) 

<F>%%&frj&K>*L^o Z<Dtz#>. -T^XOir ^^^119 1 
22^®ffifl^(CVSlC^/ctt5 0 
[0 0 2 2] M^tf&^mtiim*l32lz1%ftt!tl 
30 ^f-^^^ttlti^lCO^TMt5 0 ««[««t* 
^13211-fe/WT U-f (D2fT2^JI-tt@LX^ < 5m^fBlS^ 
/UXffl l> *bX ^> 6o H C #> (CX-decoderl03^ h COff 

tg-fe/UOMOSh^^^^^H? 150*^^iw^6 o Lfc 
* s oX, ©3^105, MOS h7^^^^ 108, MOSh^^v?^ 
*116, ^>-^^120, fiS^Cgfet^T-132, MOSh^^v?^ 
^148<t, mffi&mfrZo ZCD&f, m — <Dy—b'tiL\24K 
attStbT^SKftfittlB^iai, 133, 134l^t>l^^|C 

^ [0 0 2 3] 2tTS<£>!7— K^1240O5M«lC^l>X, Y-d 
ecoderlQl<Dfrt><DiB^\Z£ *) 2¥\ @ <D± > X j^l20*5ig 

^$ii6 0 w(D^, mos h 7 ^it^tim-x*? tte*). 

2m e (7)^>^^120Jl®jil05^P>^] 19 ^ 

6t^^l32icil©gS^^ 0 ^ t t6o r<^^, ^y? 
^lMl2^^Ua@EE, -T^h>*>, M0Sh7>v>^^116 
OA^ffiI)cr>©EE<H£Ti"5^ x MOS h 9 >is**U6<Dtti 
*«l<o«flE(VS)ttffirS6U>hJ: 5 (l) X&£f+tt<b;Jx 

5^ ^(7)3 ^x^lM^^^C^omiEcO^F^^^VDCt)*!, 



(5) 
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WiamJEVDO, n VIM 12(7)^ SC. Hr^*J|l20l;iflc 

V D (t) =V D0 -1/C- I S dt=V D0 -Vs/CR-t 



0, 6&^Jgfcti?i^l32, M0Sh9:^;**148(D#j£ig#iR 



(2) 



[0 0 2 4] (2)^\Z7jk\^fcX 0 \Z % 3V^^1M12I-^ 
<D«?MaE|brt:«««tt* J ?-132^«gt^ <fc 9 ^ 

z^&m&mk&mtimGo&m Lxmm-r^z t x\ 

[0 0 2 5] *»WOMRAMIs]B-Ctt, «*««[*-?132 

[0 0 2 6] Sfc* #»W<0MRAM[Eli»-ett, tt&«ffi!R 
-T-132^ SttJiJ^oftdSttfeEiBfitt, MOS h 9 * 14 

84>tttt*S*ftt\ *>5VM4, &^«*niS^1320&^J£ 
Sttt(IIRIfc)36S+»*# <Btftftl*4: LTt, (2)*<0=i 
^>iMll 1140>»*(\ «««RlR^^HliD-r-6« 
EEVS. ra«C«tt*^127 142(D«««Rtt, *5j:l^ 3 

[0 0 2 7] #«W<&MRAM*>H*aLa«tt* 3 
V^^iMll 114(DgiC, ^^Sfet^^-127 142(Dm 

[0 0 2 8] Sfc, iffljifeLfcJiSl-. *EIBB"Ctt, PJ— 
G9!7- KHmiCttmacttTl^SWjUSttSB^FlSl. 13 
3, 134^fcBJa«c«jHcdS«ix6 Q l/c^ot, M0Sh9 
IsifXflWkm&tt^ MOS 1*91^**107. 109, 110 
t>^^lr-r5<h> 8Xtt«aHH31, 133, 134ICIESS 
;h,£:ff&£ % *ix-e*L. ffl*J*|l59 f 161, 162**6 HB* 

[0 0 2 9] S&fc, HE*fflUOffl*«*tt % 

[0 0 3 0] Lfc^-^K^fcH L^>-^r 



MOS h 9 ^**148#:*->'fcfcofc«l;i % MO 
S h 9 ^;**108£^:7 £ wit£>tf>M0S h 

[0 0 3 1 ] *fc*«IB^*ffilBtt-fe/H^*5^T, fl&Sct 
70 «fei^^l27 142<0-«B*»ifiU AMBttMOS h 9 I'S* 
**143 158^-^(D^i(s[fi^l|S«c<b^^L, M0Sh9>- 
v***143 158(Dte^CD^Fj^«i^*|E^:ir V^j®119 122 

[0 0 3 2] B2fc«\ *»WO»20HJIIi«Sr^Lfc. 
B»Lfc2*^^>'^iB^«IKSttfc2o(D*ffilEl«*/u 
20 [0 0 3 3] -rttfot, -^^mffifStg-fer/UOa^efet 

Ui^o ^OEJB-Ctt. 2o^l£{£iBtSi?/i'£:JfJ^Tl 
30 tr y hO{S*S:IB«-r6^t?. H2lc^ LfcMRAMteJSg 

4x2 = 8 ir 2/ ho«a*iE«-r5Hii»<o«-e*>-6 0 

[0 0 3 4] 02ir^U^clHl8Si:igil-^U^:lHlSS-ei±. 
0K2O2-CIL BS-r^2o(D^^^^219i:220|CMOS h 
&212^ISIbi|««259^tttt$tt. 3^^>i^211^212 

ic*c*«flE©fi*ji«ut«»2B9-c»ai**ts. n« 

3 ^^213^214^^ C5SJE(OH^ x sgsiiae 
»260-CttfflStt5o X-decoder203, -fe ;U7 W-f 204tt. 
^ 01CDX-decoderlO3. t/U7 U-f 104 <h m%£<D\Bld&X*fo 

[0 0 3 5] »:tr N WX-tfflSSCSfet^T-231, 232tw{fcf$ 

fet*^-23i«ir/ur u>r <D2ftm* m%.tsm.m*232n 

±/UT \s4 C02ff2^JJwflCBU"Cl^5 0 «C^ICX-decod 
er203*>feO«-S-lC <t 9 > 2fT@<7)y— Klft224K^ttlK$ 
^Tt>5¥fi:fEtg-fe/KOM0S h 7 >"^^^247 250^5^- 
XC^6o Lfc^ot, m^205, MOS h 9 ^^^^20 
7, MOS h 9 ^i***215, -tV^^219. 6$^8&fet*^23 
5^ K MOS h 7 l/is* $ 2Mb ^ tt«dS«tt«. 
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(0 0 3 6] m^205, MOS h 7 V^** 20 

8. MOS h7>'v ? ^^216. i?>-;*$l22(K SI^Sfei^T-23 
2, MOS h y >isX*24S<DB2&-ehMtt1) l ffitlZ> 0 Z<D 

bs\ ra— <oi7- Kii8224^»asixrt^«««i7i*^-2 

[0 0 3 7] 2ftB<DV- KiS224<Dil«lwJj^^T, Y~d 
ecoder201(£>7!)*£><Off ^"i- X V <D± > *$L219 k , 2 

^Jg(Dir>*S|220asiSiR£*x5 o MOSh^v* 
**207, 2081*^:7 £#9, l^lJS^*t >*1&2l9b2m 
3<D±>'XM220temU205frbtyyM£tlZfc. 
>^211, 212fcft«£jh,fc«ffi*tt«L*aSo* 
R^T-231, 232lCtt««C365jSiXO<5»t-5, r^ife^:. 3 
>Tyt2n, 212K£C6«JE* MOSh^i/ 
5***215, 216COA^fflJ^>mflEliiST-t*^3& 5 x MOS h 7 
^5***215, 216<Offl*fl0<O«£E(VS)ttWji5Ufc«t 5 I- 

(1) -CKfifttt&ttdfcK). *fls*"f\ -JgK^fcjft, 
6 0 ro<h# x tB*jW«^ = :^:'*211,212t;i&C60 
«JBE^I*B^kVD(t)rt[. (2)*lC^Ufeii!9-efe6o 

[0 0 3 8] (2)^1^7^ IstzX b a^Vl^ll, 21 
2\Z± C 5«BEOI*IB^ktt««C«Si*-7-231 f 232<£>« 

S>5fc*Uil±* «««ffi*^23iasK«gittlB. a*o, 
*««tt**2323ftSffi«tt«IB-C«>*i:"r*i:. = >^ 
^i^2ll(D®JE{g:Ti: 0 => ^*^212CDliJE{ST^^W 

tt. «««tt* J P23l*si£»tt:««, BWltfSSiifi 
^232aSiS«Jntt<&£# , 9. ^^^ll^SffiiSTJ: 
D =^9 f ^+2120«£E(ST«>l»IHI*ftf4/hSv^ fr£ 
— t^^gMCx 3>^>-i^211^ 3 >-7 f ^i^2120® 
JEoa«rS«Wi«»259-e«l*L. 

(0 0 3 9] $>6t^^Si@m^= I ^x^^-211^ =i 
^f*212COmJE<D^V0UT(t) fct (2) *3&> s 
V 0U T(t) = V s /C • (l/R L -l/R H )t (3) 

[0 0 4 0] crm, RHttt-tft-Wu KftSStiRT-ds 

fifittttffi <b S5«SittffiT-<OM0S h7V'^^ <D&ffifc 
tt (A«ffcft^"fe^*i». aft«et*^ fElSir/UcOMO 
S *<&-&/*««) -C*>6. (3)*K*5^T0!l;i 

{l|(DSJEVS£250raV, »««KlBT-*SfiStt«fflORLS:l 
OkQ. K«ei«tt^«r^RH*12kQi:*Slc*a^TIB* 
ffi£<g^U ^V^>i^211, 212CD»m^P^§:24nseci: 
-T€>^, iStg-r — *60*r, '0*ICfSCTVOUT(24nsec)j55 

[0 0 4 1 ] *»WOMRAMlH]K-Crt:. 8&S<C«tnSfi^231, 
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232l;ia»$ix5«ffil*VS-e*>*0>-C* &$x1&8im*23 
l > 232*K«-t-*«£E*>St^tt. *L<4*tt*rj&flS** 

=i>x^f"211, 2l2C>fWHl:iJ:9. H®ji8*I* (tttil 

«) 259(cA**n5«£Ett+»fta«*-e*# 

[0 0 4 2] It R^HJLSffrau a^i^-fr 

[0 0 4 3] #»W<DMRAMtt. MKi-Sttfttt 

[0 0 4 4] *»«OMRAM|s]B-eii. SS^CSSt^ 

^■iriE^Jlco/jr^tt^gaiBStt:, mos h 9 >^**£>« 
[0 0 4 5] ^^ir, natfciji:, *EH8t?tt. n 

-(^17- K*|224^»ttStfCt^«*«fii* J ? : 233 f 23 
4^t^«t-®8fD!6 s SEttS 0 Lfc^ot, MOS h y ^i?* 
*207 t 20Stmm\^. MOS h y is is* & 209, 210t^7 

ic-r^^, ■«ttttai^233 > 234icieft»ttfcw«i>tt 

[0 0 4 6] *38M(OMRAM[H]|»0»t^.mL«F<0?« 
[0 0 4 7] Si, «IC^UAc'T-*ifE^aiL^'>-^r>' 

*tt— ropfi*) -cttftv\ 

[0 0 4 8] 03ICJL *»?B<0!B3O|SJll«IS:^Lfe, 
^ H3Jr^UfcMRAMlElKtt. X*WlCttH2(C^Ufc0Ki: 

HJS^OMRAMlHlKl^. Y-decoder301^r^tfYi^iaiE]B30 
2, ®l<DX-decoder303. ^KO"fe /P7 304. *5<fc 
t/, WEOY/BiZ2lH]K302lc»UT^ix**t»»WftttB 
®2(OX-decoder305, f52<Dir /UT U->f 3 

06, ^e>»fiKsn5. 

[0 0 4 9] Y«iZ2lH]B302tt. 0 1 Wji] 522 (U K 1 02 <h S 
5^ IBLfc0a«J«fcfc 0-0*6 Y-decoderlOl^rf^^^ 




Y-decoder30lU:*tL"t\ S*£®M§U MOS h 9 ^v** 

otl^o Y^i2(E]8g302te, MSbifffi§§330-333 

St^LT^S^ B2<P£lbif 4fi»259,260£ 19 . 

^Ertt-ett. Y-decoder301li»U-C»BaWftttaiCiEfi* 

i^nrftits* £ t>i#£*_Lco!7- KIK 

[0 0 5 0] H 3 fc**Lfc JRl^-fc^r u^304 

"Cfl, 17— Kj»315^S3PfiSi318 32l£M0S h 7 

>f306-Ctt, 17- K^316(cS^S<n322 325£M0Sh9 

[ 0 0 5 1 J fflTLtf. %$\<D± /l-T 304<D*t X$L30 
8<t 17- KHS317IC»«SHfc«««ei» : 3F-327i:MOS h 7 

(i. ^2CD-fe/WT U-f 306cD-tr:x;*8|312£ y — Ki»316^ 
tfttt £ *xfcS2g«*n323 & MOS h 9 > 9 * 9 -C*/» Ztltc 

xmxzmzo ^tczcom. m-<ov- vmnizmm 

SttXt>-5. fl&^l&l7L3^326, 328, 329 <h MOS h^^v 5 

*Ig£330, 332,334£ffl^T, S^PSfet322, 324, 325<bM 
OS h5>^^^-e*j«SixfcSli-fe^^6 0«*i:tt:ia 

[0 0 5 2] ft. mW'tsl'T \"(3Q4<D7— K^3l5lC 
tttt$*lfc£qM&tt318 321fcM0Sh9>^^^-e«* 

^l&fciift^MOS h 7 ^v^^^T-^^ttfcfBlgiryKO 
[0 0 5 3] ^^P^^MRAMIUK-Cfi> «««KIR 

[0 0 5 4] *»W<DMRAMlBJK^K^ttl LfStt, ± 
*5<fctf. ««««:*^^BJllDi"'5«£EVS^J:i98t*S 

[0 0 5 5] ^RWOMRAMIslRTNi* KStJ&ffiX 

^tfiMlco^ixfcEISMS^ MOS h 7 isifX 9 
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<\ atcsfit^^t-fn^D-remiEvs, aajsinsR^-^© 

[0 0 5 6] Hifts *»M<OMRAMlEjaS<DBl^fflb«?<OtH 

[0 0 5 7] ft, miZ7jk\^1t7*—*mfrttil,<Diy—tr>' 

[0 0 5 8] 04(CJi. #38W<&»4<D|*««&^Lfc c 
E94(C?f LfcMRAMlU&tiU S^Wl-f^ig2ir^ Lfc@B £ 

[0 0 5 9] i^ttJ: 0 **91<&MRAM#±. Y-dec 
20 oder40l£^ti»YJ^i2[E]3&402£. X-decoder403, *5j; 
U\ 1r/UTU>T404a>fc»J«$ix£ o r^t'ffiffi^n^X 
-decoder403^^^T U-T404fL ^ttl^ftl. Hl^X-d 
ecoderl03^ir/PT U 1 04 <>: 1^ 3? tf> t> £> S 0 
Y-decoder40li:X-decoder403(OS!jf^^^ S >?ttL % 9 
4 ^ ^^f^^ V u-^405 (CJ: DfHtPSttS. Y^5Z21U 
&402tt, Y-decoder40li: x *f — h ^Y-decoder401 \Z 
tgffitZtltzMOS h 9 *408 41 U COMOSh^Vv? 

^^408 411(CSJS*ttfc@iS406. htCY-decode 
r401^e><Offl*^*«S*t, *5E^lCffi«IC»f^-f «2 
^ *h£>M0S h7V^ ^416^:417. 418^:419, # 

- McS!p«JEjB407^e><DHJ*36S««*iX^:MOS h7^ 
^^^420, 42 K ftfflfc&t&Zthtl^ l^fly^A\2 41 

[0 0 6 0] MRAMEIBA s «f»*ffllC*>5 MOS 
h 9 ^C/^^408 411li^->-*tffilC/jJoT*3!5, =» >^ 
^^412 415tt. ^m^^, Bf3£<&*affl«JE(VD0)l;ifc 
So wONr. MOS h 9 V^^^416, 41811^^4^ 

40 7, 4l9fl^-7ttlBi*o-CV^6c Lfcj&SoT. MOS h 9 
^v^^^4l6, 418$:^ Lt, ^^^^^412, 414^rSJ^ 
SttTt>SMOS h 9>> ? ^^420, 421OA^<H0 1 b0r^<£> 
W»3®JEVDO"C-*>6o 

[0 0 6 1 ] MOS h 7 "yi/Ts^ 420, 421^, i?>*/®42 
2, 423^-^C0fiSJE^^^*r6fc^Jw|fttt ^n/hMOS 
h7y^^^t'$)5o MOS h 7 is is* 9 420, 421(7)^^? 
<K!]£>m/Ete, ^tpmffM407(O^^-rSS!pmff (Vref) 
M0Sh9>v ? ^^420, 421(^ggffl^-C»:*!)^>ix6 
-3eo»T«EE(Vdrp)-C*S**t. M0Sh9>v^^^42 
5^ 0, 4210 A^fil^mffi (VD) ^Xlb Lt t (V 
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s)n«»^-r. (i) *>*ls 0 z<Dtz.&. -r-< 

[0 0 6 2] W^&&iZ&tnm*438\-{%ft£titzT- 
*&«^ai"»*tett* X-decoder403^^<OfI-^lw<t 
9. MOS h 7^v ? ^^426$r^^(wi-^ )o ~<D1&%:. MM 
406. MOS h 7 V^**408. MOS h 9 > i?* 9 416, MOS h 
7^v>**420. 3^438*3 J: tfMOS h7 

^426iioX®j«*5jffitt6o £fc:i(OB# x X-decoder403 
^fe<0«-»liJ: H-<D!7- Ki»433IC»JKSttT^ 
6M0S h7 ^**427fc:^KfcoTi3 0. C<0*£jP:. 

[0 0 6 3] MOS h7^v ? ^^420 > 42H-J: 9. i~-<T 
(Di?>-;*igU22, 423(Omffi«VS(wi^^$tt N i?^*i&42 
2, 423l^tt-t^-PixVS*5j:t^#««»gi* : f-438, 4390 

ecoder401tf>rt* -^t- <t 19 . MOS h 7 40812 

t7irftB, 3yfyt4i2i:StSiifcHKf*tt«L 

ft^£>. «««tt»^438^«C*«E*SJ«iXO^»t-B. n 

n >r f ^^412I^^C5mJE« (2) ^;(r^o 

[0 0 6 4] -j£B*lia«ifi«fc. — B*Wfc. MOS h 7 > 
^**426**-:7fc: U «ft«etlB-T-438Srii!)SfEjxT^ 

««««*^438lr" 0" *fctt" 1" SrlMH^-^tL 

<Dt£, MOS h9>^;**416«:ai->\ MOS h 9>S*:*#417 
U ftXfimsb7>iS**426$:it^b'rz> b. ^ 
Stt> ^2^406. MOS h 9 *409. M0Sh7^** 

417. MOS h 7>i?*# 420. e&^<gftli!i^438. MOS h 7 
>iS**426<D&&X-mffit>mtlZo MOSh^^v? 
X*409Z*7 b-TZ> b. => ^-V-4l3[Z±m£ tlfcm 

«f*«c«u**s&. aaE»«et3R^438ic««scdssittto 

<m* 0 r^ifS*. «««ttlRT-4380#B«ttlBiwJS;i: 
T. 3 Vx>f-413(r^L:6mffifiigT-r5o 
[0 0 6 5] Stf . — «^Kiaia«^, MOS h7^'^ 
*426£*:7<>: U KaSfiT:SI^438*iS 0 **tT V^fcS 
flt£ih£. ^^^^^412^: ^^7 ?f ^f-413cDmJE^^^ 

sj*i*g^444^fflt>r. &a-rSo mi:, mfs.t&mm 

tt**IB«tl«*6*1M)t«l5iK-rri:l-J:9, MRAM0& 
[0 0 6 6 ] *»M<DMRAMtt. $ E.&mttX&mXZ 

[0 0 6 7] *»M<?5MRAMlEiaS-ett. 
-T-438^fnftJ$iT-5®EEliVSt?*>5^-C> «««tt*T-4 
38*««i-5«ffi*>-5^rtt. *L<4»ttSr^b**Sa 

T^^^ffllcj: 9. (ttU») ^A***t 
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[0 0 6 8] *X91<DMRAM[s]ttaR*U UfStt, =fe 

fciSj|S«fit, MOS h 7 l/\?7s 9 <^®taJ& s ^c# V\ *>*l^ 

[0 0 6 9] Sfc, maSLfcJ:3fc, *ElK^flU M— 
(OV- Ki»433JJl»«StLTl^Kft«gi*^439tra« 

3fcS Q S&fc* *»M<©MRAM|E]K^K^aUI*^}H»« 

colfe^JBl^aU4fTo^4&-&(rii. fg^-fcH Lr-^il: 
[0 0 7 0] i^i, ^I^^L^i^-^^^a L^v--^-^ 

mx*>y>. c<orb?) -c«tftv\ 
[oo7i] *j6«i^e>4-cKiB LfciatefcSJ^T, n 

[0 0 7 2] H5<OIsIK-ett. -fe^X^506~5090Omffi 
9 jE»fc«Hp-|-6fc»K. Jttt»5l0-513S:R»+. 
^^a^^rMOS h^^v^^^SOl 504(Dy— MCA* U 
T^6„ tfc«»510-513^jE^A* (jEJgiS) 

j®506—509ir mtfl £ tlX V * -5c 
[0 0 7 3] rtUil £ > fpTtt^^-fe V^i»<0®*tdSS 
^ Jp«JE505J: ?>(SV^#-&|Ctt, MOS h 7 ^601 513 

(^>^*>> ^f&-T6M0S h7>^^<oy- hmJE«r± 

if. -t^iB*a*Sffi-e*>*"fev^il8^«flrSr*>if 5, 

^WlC <pT*L*^-fe>^j»<O«fl[dsa!p«flE505J: D ffi 
l^-a-JCrt:. MOS h 7 >i/7* $ 501 504<7?9^>. ^JC5"T 
6M0S Y7 >*s**<0#— hmEE^TJf. -t^lg*, i? 
v^/^com^^rTif So ^nia t) . ~t'<X(D±>xj& 

So 

50 [0 0 7 4] »iStfe>o#lC»L-C, £ 




ttU MOS h 7^**501 5040D4eSn>^* >-JXiC 
[0 0 7 5] *Hffi«T?r±, MRAMtfttftsf^fljai 

6it«&s& • »j»EB(ottffl*sa*w-c*>5o 

[0 0 7 6] Sfc, *jMS«-Ctt. ir>-*$|<D®#;£— 
£lcfifcoMf|i& J:tf JEjElcov^-CJe^-CV^**^ MOS h 

[0 0 7 7] Sfc, *JOM!-C«U JBl«)*j»«^»L 
X, tyxiCttM, «H«aBSrttJBLfc«*a*Lfc 

[0 0 7 8] 

[38W<Oj»*l ^±mMLtzXoK, #»W0>MRAMI§IB 

*#<t6^i^x*# > Htttt**WIBB^+»fc5 f - 

[0 0 7 9] *«W^MRAMlElK^S£^aiLaS 

fit, #xxr. «««tt*^^Ppaii-5«ffi^j:D*3e* 

[0 0 8 0] Sfcfc. *»WCOMRAM0K-C(i, &^}gfci 

*^Ptia^J^oftjft5ttfciEjB«K, MOS h7^^o 
[0 0 8 1 ] *fc % a«ft#fll^yu«rKtt«r * 
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[0 0 8 2] £<bt;:. &&w<nmm\Bi&<Dm&tti lb#<d 

[0 1] *3BM^!Bl ^*aS«OMRAMIe]BS:^-rigteH 
70 [0 2] *»M<OJB2^||*«(DMRAMIilBSr^i-|HlBH 

[0 3] *mw<Dm3<Dmmm(DmAyi\Eid&&7F'r\s\&m 

[0 4] *»MW»4^*lfc«^MRAMIilB*^-rigKH 

[0 5] *&W<nms<nmMM<nmA}A\39&&^-r\B\mm 
[0 6] SBi<oS§3fefi[tlf^MRAMlH]K*^"rialBB-C*> 
[0 7] »2<Ot*3fefttlf(^MRAM[E]BS:^-rialBH"C*> 

101, 201, 301, 401: Y~decoder 

102, 202, 302, 402: YJ^ifltelSS 

103, 203, 403: X-decoder 
303: SlCDX-decoder 

305: ^2C0X — decoder 

104, 204, 404: -te/UT U-f 
405: ^-f ;y^nyhu-7 

*0 304: ^l^ir/UTl^^ 
306: %2<T>^fVT U>f 

105, 205, 406: mM 

106, 206, 407, 505: m^MlZM 

107 110, 207 210, 408 411: MOSh^V^;** 

Ill 114, 211 214, 412 415: ayf^t 

416 419: MOSh^^v^* 

115 118, 215 218, 420, 421, 501 504: MOS h 7 

119 122, 219 222, 307 314, 422, 423, 506 509: 

510 513: tfci&3£ 

123 126, 223 226. 315 317, 432 435: 17 — H 
& 

318 325: S5JS«Jn 

127 142, 227 242, 326 329, 436 443: 

tarn* 

143 158, 243 258, 424 431: MOSh^v^* 

259, 260, 330 333, 444, 445: M$b*@*I3§ 

159 162, 261, 262: ffl^i® 
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